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* 

DETAILED ACTION 



Claim Rejections - 35 USC § 102 



1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



2. Claims 1- 5, 9, 10, 12, 14, and 18-22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Liu etal. (U.S. 5,652,591). 



With respect to claim 1 , Liu et al. disclose an antenna system in figure 4 with a 
coverage antenna, element numbers 102-107, with a coverage beam pattern and an 
auxiliary antenna, element number 1 1 0 and 111, with an auxiliary beam pattern. Liu et 
al. discloses that the mainlobe of the auxiliary beam pattern is used to suppress the 
sidelobe of the coverage antenna; therefore, the mainlobe of the auxiliary antenna must 
have an amplitude lower than an amplitude of a mainlobe of coverage beam pattern and 
a width lower than a width of said mainlobe of coverage beam pattern since the 
amplitude of the auxiliary antenna is matched with the sidelobe of the coverage antenna 
(Column 1 , lines 55-67). Liu et al. teaches that the phase of the auxiliary antenna is 
matched with that.of the coverage beam pattern's sidelobe (Column 2, lines 30-34), 
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which is interpreted as that the phase is opposite of that of the coverage beam pattern 
in order to suppress the sidelobe interference. 

With respect to claim 2, Liu et al. discloses that the mainlobe of the auxiliary 
antenna expands and contracts in the same fashion as the sidelobe pattern of the 
coverage antenna thus it has the same substantially equal width (Column 2, line 64 - 
Column 3, line 4). 

With respect to claim 3, Liu et al. teaches that the phase is matched of the two 
antennas to cancel out the sidelobe interference, which is interpreted as that the phase 
is opposite thus 180° (Column 2, lines 30-34). 

With respect to claim 4, Liu et al. discloses that the direction of the mainlobe of 
the auxiliary antenna is aligned with the direction of the sidelobe (Column 2, line 64 - 
Column 3, line 4). 

With respect to claim 5, Liu et al. discloses that the antenna system is operable 
in receive mode (Column 1, lines 47-54). 

With respect to claim 9, Liu et al. discloses a variable phase shifter, element 
number 124, for varying the phase of the mainlobe of the auxiliary beam pattern 
(Column 3, lines 41-46). 

With respect to claim 10, Liu et al. discloses an attenuator, element number 122, 
for lowering the amplitude of the mainlobe of the auxiliary beam pattern (Column 3, lines 
41-46). 

With respect to claim 12, Liu et al. teaches that the length of the coverage 
antenna is smaller than that of the auxiliary antenna since the auxiliary antenna is 
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placed on the outside of the coverage antenna; therefore the feed lines of the auxiliary 
antenna must be longer in length. 

With respect to claim 14, it is considered inherent that since the width of the 
auxiliary beam pattern is lower than that of the coverage antenna, that it also holds true 
in the vertical plane. 

With respect to claim 18, Liu et al. discloses a phase shifter, element number 
124, for steering the auxiliary beam pattern (Column 3, lines 41-46). 

With respect to claims 19 and 20, Liu et al. discloses that the spacing in between 
the coverage antenna and auxiliary antenna is less than one wavelength (Column 3, 
lines 19—25). 

With respect to claims 21 and 22, Liu et al. shows in figure 4 that each coverage 
antenna element, 1 02-1 07, and auxiliary antenna elements, 110-111, have a 
substantially planar reflector (Column 3, lines 33-52). 

3. Claims 25-26, 28-31, and 34-36, and 40-45 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Tanaka et al. (U.S. 6,252,560). 

With respect to claim 25, Tanaka et al. discloses an antenna system including a 
coverage antenna, element number 3, with a coverage beam pattern and an auxiliary 
antenna, element number 5 (Column 4, lines 20-31). Tanaka et al. also discloses that 
the auxiliary antenna is used to suppress sidelobes of the main antenna; therefore 
having a mainlobe with amplitude, width, and direction so as to modify the coverage 
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beam pattern (Column 2, lines 21-35). Tanaka et al. further discloses that the antenna 
system is operable in both receive mode for receiving uplink signals and transmit mode 
for transmitting downlink signals (Column 8, lines 5-8). 

With respect to claim 26, Tanaka et al. teaches using the auxiliary beam pattern 
to suppress the sidelobes of the coverage beam pattern; therefore, the main lobe of the 
auxiliary beam pattern must have a width lower than that of the mainlobe of the 
coverage beam pattern (Column 2, lines 21-35). 

With respect to claims 28 and 29, Tanaka et al. discloses using the mainlobe of 
the auxiliary beam pattern to adjust he position of a null and null-fill the coverage beam 
pattern (Column 8, lines 55-63). 

With respect to claims 30 and 31 , Tanaka et al. further discloses using variable 
phase shifters, element number 82, to vary the phase of the auxiliary antenna to modify 
said coverage antenna (Column 8, lines 51-54). 

With respect to claim 34, Tanaka et al. teaches that the length of the coverage 
antenna is smaller than that of the auxiliary antenna since the auxiliary antenna is 
placed on the outside of the coverage antenna; therefore the feed lines of the auxiliary 
antenna must be longer in length. 

With respect to claim 35, Tanaka et al. also teaches that the auxiliary antenna 
has more antenna elements since it has it on both sides of the coverage antenna 
(Column 4, line 66 - Column 5, line 4). 
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With respect to claim 36, it is considered inherent that since the width of the 

f 

auxiliary beam pattern is lower than that of the coverage antenna, that it also holds true 
in the vertical plane. 

With respect to claim 40, Liu et al. discloses a phase shifter, element number 82, 
for steering the auxiliary beam pattern (Column 8, lines 51-54). 

With respect to claims 41 and 42, Tanaka et al. discloses that the spacing in 
between the coverage antenna and auxiliary antenna is less than one wavelength 
(Column 5, lines 51 — 56). 

With respect to claims 43-45, Tanaka et al. discloses a planar reflector, element 
number 4, for reflecting radiation from both coverage and auxiliary antennas in figure 7 
(Column 6, lines 33-35). 

Claim Rejections - 35 USC § 103 

* 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 6-8, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu et al. in view of Tanaka et al. (U.S. 6,252,560). 
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With respect to claims 6 and 7, the antenna system of Liu et al. is described 
above in the discussion of claim 1 . Liu et al. does not expressly disclose that the 
antenna system can be used in transmit mode. However, Tanaka et al. discloses an 
antenna system that uses an auxiliary antenna to suppress sidelobe interference of a 
coverage antenna thus making it analogous art since it contains the same features as 
Liu et al. and is in the same field of endeavor (Column 2, lines 21-35). Tanaka et al. 
also teaches operating the antenna system in both receive and transmit mode (Column 
8, lines 5-8). Therefore, it would be obvious to one of ordinary skill in the art at the time 
of the applicant's invention to operate Liu et al.'s antenna system in both receive and 
transmit mode as taught by Tanaka et al. in order to be able to perform both functions. 

With respect to claim 8, it is well known in the art that when an antenna system is 
capable of both receive and transmit mode that it performs both functions at different 
frequencies in order to avoid signal interference. Therefore, it would be obvious to one 
of ordinary skill in the art at the time of the applicant's invention to receive and transmit 
at two different frequencies in the modified system of Liu et al. and Tanaka et al. in 
order to avoid signal interference. 

With respect to claim 13, the antenna system of Liu et al. is described above in 
the discussion of claim 1 . Liu et al. does not expressly disclose that the coverage 
antenna has a smaller number of antenna elements than that of the auxiliary antenna. 
However, Tanaka et al. discloses an antenna system that uses an auxiliary antenna to 
suppress sidelobe interference of a coverage antenna thus making it analogous art 
since it contains the same features as Liu et al. and is in the same field of endeavor . 
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(Column 2, lines 21-35). Tanaka et al. also teaches that the auxiliary antenna has more 
antenna elements since it has it on both sides of the coverage antenna (Column 4, line 
66 - Column 5, line 4). Therefore, it would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to use Tanaka et al's technique of having more 
antenna elements on the auxiliary antenna in Liu et al.'s antenna system in order to 
have a more directive auxiliary antenna beam. 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu et al. 
in view of Morris (U.S. 5,523,875). 

With respect to claim 1 1 , the antenna system of Liu et al. is described above in 
the discussion of claims 1 and 10. Liu et al. does not expressly disclose the attenuator 
being a motorized electromechanical attenuator. However, Morris teaches the use of a 
motorized electromechanical attenuator for a signal coming from an antenna system 
(Column 3, lines 40-57). Therefore, it would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to use Morris's motorized electromechanical 
attenuator in Liu et al.'s antenna system to control the amplitude of the signals. 

7. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu et al. in view of Bevan et al. (U.S. 6,31 1 ,075 provided by the applicant). 
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With respect to claims 15-17, the antenna system of Liu et al. is described above 
in the discussion of claim 1 . Liu et al. does not expressly disclose that the antenna 
system is at a downtilt angle. However, Bevan et al. discloses an antenna system that 
has a downtilt angle of the antenna system (Column 3, lines 21-28). Therefore it would 
be obvious to one of ordinary skill in the at the time of the applicant's invention to apply 
Bevan et al.'s downward tilting technique to the antenna system of Liu et al. in order to 
cover close in areas. Also, when the antenna system is tilted downward, the angles of 
the auxiliary antenna must be different and lower than that of the coverage antenna in 
order to still suppress the sidebands of the coverage antenna. 

8. Claims 23 and 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu et al.. 

« 

With respect to claim 23, the antenna system of Liu et al. is described above in 

< 

the discussion of claims 21 and 22. It would be obvious to one of ordinary skill in the art 
at the time of the applicant's invention to have all antenna elements on one planar 
reflector in order to conserve space. 

With respect to claim 24, the antenna system of Liu et al. is described above in 
the discussion of claim 1 . Liu et al. discloses the use of the antenna system in a mobile 
communication wireless network (Column 1 , lines 31-38). Therefore, it would be 
obvious to one of ordinary skill in the art at the time of the applicant's invention to use 



t 
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Liu et al's system in a mobile communication wireless network with a use of a network 
controller in order to have control over the antenna system in the network. 

9. Claims 27 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overTanaka etal.. 

* 

With respect to claim 27, the antenna system of Tanaka et al. is described above 
in the discussion of claim 25. It is well known in the art that when an antenna system is 
capable of both receive and transmit mode that it performs both functions at different 
frequencies in order to avoid signal interference. Therefore, it would be obvious to one 
of ordinary skill in the art at the time of the applicant's invention to receive and transmit 
at two different frequencies in the antenna system of Tanaka et al. in order to avoid 
signal interference. 

With respect to claim 46, the antenna system of Tanaka et al. is described above 
in the discussion of claim 25. Tanaka et al. discloses the use of the antenna system in 
a mobile communication wireless network (Column 1 , lines 14-18). Therefore, it would 
be obvious to one of ordinary skill in the art at the time of the applicant's invention to 
use Tanaka et al's system in a mobile communication wireless network with a use of a 
network controller in order to have control over the antenna system in the network. 
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10. Claim 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et al. in view of Liu et al.. 

With respect to claim 32, the antenna system of Tanaka et al. is described above 
in the discussion of claim 25. Tanaka et al. further discloses amplifiers, element 
number 81, to adjust eh amplitude of the auxiliary beam pattern (Column 8, lines 51-54). 
Tanaka et al. does not expressly disclose an attenuator. However, Liu et al. discloses 
an antenna system that uses an auxiliary antenna to suppress sidelobe interference of a 
coverage antenna thus making it analogous art since it contains the same features as 
Tanaka et al. and is in the same field of endeavor (Column 2, lines 21-35). Liu et al. 
discloses an attenuator, element number 122, for lowering the amplitude of the 
mainlobe of the auxiliary beam pattern (Column 3, lines 41-46). Therefore, it would be 
obvious to one of ordinary skill in the art at the time of the applicant's invention to use 
the attenuator's technique of Liu et al. in the system of Tanaka et al. in order to control 
the amplitude of the auxiliary beam. 

11. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka 
et al. and Liu et al. further in view of Morris (U.S. 5,523,875). 

With respect to claim 33, the modified antenna system of Tanaka et al. and Liu et 
al. is described above in the discussion of claims 25 and 32. Neither Tanaka et al. nor 
Liu et al. expressly disclose the attenuator being a motorized electromechanical 
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attenuator. However, Morris teaches the use of a motorized electromechanical 
attenuator for a signal coming from an antenna system (Column 3, lines 40-57). 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
applicant's invention to use Morris's motorized electromechanical attenuator in the 

■ 

modified antenna system of Tanaka et al. and Liu et al. to control the amplitude of the 
signals. 

12. Claims 37-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et al. in view of Bevan et al. (U.S. 6,31 1 ,075 provided by the applicant). 

With respect to claims 37-39, the antenna system of Tanaka et al. is described 
above in the discussion of claim 25. Tanaka et al. does not expressly disclose that the 
antenna system is at a downtilt angle. However, Bevan et al. discloses an antenna 
system that has a downtilt angle of the antenna system (Column 3, lines 21-28). 
Therefore it would be obvious to one of ordinary skill in the at the time of the applicant's 
invention to apply Bevan et al.'s downward tilting technique to the antenna system of 
Tanaka et al. in order to cover close in areas. Also, when the antenna system is tilted 
downward, the angles of the auxiliary antenna must be different and lower than that of 
the coverage antenna in order to still suppress the sidebands of the coverage antenna. 
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Conclusion 



13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Masenten et al. (U.S. 6,823,174) discloses an antenna array 
system with error correction method. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adeel Haroon whose telephone number is (571) 272- 
7405. The examiner can normally be reached on Monday thru Friday, 8:30 a.m. - 5:00 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) '272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

* 

Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



AH 

11/9/05 




